Abstract:
The incidence of congenital absence of lower incisors though is statistically low but still is area of concern for orthodontists.
1 Also, chances of losing lower anteriors due to periodontal pathology is high due to its location, which is an area of concern in the field of orthodontics. Orthodontic treatment objectives mainly includes fulfilment of three main goals: Functional efficiency, Structural balance & Esthetic harmony 2, 3 but it also includes aligning the teeth into arch. To achieve these goals, we must have a proper inter-digitation of opposing teeth of both the arches, which is only possible if we know the total tooth material in an arch and their interrelationship, so that in case of any discrepancy it could be matched to achieve a good occlusion.
Though there are many model analyses into existence, but Bolton's analysis 4 for the prediction of interarch tooth size discrepancy has stood to the test of time. Bolton's discrepancy analysis is one of the diagnostic tools which dictates the extraction plans and the replacement plans as indicated in an orthodontic practice. 5 There are a few mixed dentition model analysis which predicts the tooth size of canines and premolars based on the mesiodistal width of incisors. A few of the most commonly used analysis are Moyer's mixed dentition analysis 6 , Tanaka Johnson mixed dentition analysis 7 , Huckaba's analysis 8 etc. Along with these, Tonn formula 9 is a god tool to assess the sum of incisors using the sum of lower incisors. But till date, no literature is available to calculate lower incisor tooth width using upper incisors. Thereby, we have modified the Tonn formula to assess the lower incisor tooth width using that of the uppers.
Thinking logically, If 1 + 1 = 2, 1.5 + 0.5 = 2, and 2 x 2 / 2 = 2, why not 2 -1 = 1, 2 -1.5 = 0.5, and 2 x 2 / 4 = 1. Confused?????
Simple, if we could predict the mesiodistal width of Upper incisors taking the mesiodistal width of lower incisors using Tonn formula, why can't we go the other way round? In cases of impacted & missing lower anteriors, we could use the width of upper incisors for calculating the mesio-distal width of lower incisors, which could be used for performing Bolton's analysis.
Tonn Formula :
Sum of upper incisors = (Sum of lower incisors x 4/3) + 0.5 Modified Tonn Formula (We named it as Abhi's Formula):
Here is a case presented as an example to explain the logic and the applicability of the Abhi's Formula for predicting the width of impacted/ missing lower incisor teeth.
A 15 year old male patient having a class I malocclusion with missing lower lateral incisors (32 and 42) and an impacted lower right canine (43). Due to missing teeth, Bolton's analysis was not applicable. But as the case demanded tooth size discrepancy prediction, we tried to go the other way round to estimate the tooth material values. The measurement of the teeth in each quadrants are as follows: Note: UE* = Unerupted tooth. The width of unerupted right canine can be considered similar to that of left canine of same arch, or else be calculated using Huckaba's analysis.
For the prediction of mesiodistal width of missing lower lateral incisors, we applied the formula as following:
Modified Tonn Formula (Abhi's Formula): These values match to that of the anatomic values given in various authorized dental anatomy text books. Therefore, this method is correct and can be used to predict the mesiodistal width of missing lower incisors.
Indications:
-In cases with missing tooth -Cases with impacted tooth.
-In cases with gross crowding along with unerupted teeth.
Advantages:
-It helps as a guiding path in the estimation of inter arch discrepancy.
-Has a futuristic view for the malocclusion correction.
-In case of replacement, gives us the estimated size of tooth to be replaced.
Disadvantages:
-Though approximately correct, but exact values are not always necessarily calculated.
Conclusion:
The use of this simple mathematical formula (Abhi's Formula) can be used as a valuable clinical aid in predicting an approximate value for the missing tooth, placing itself amongst the other well-known tooth material prediction methods.
